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This study attempted to deterhine if 3-year-old low 
socioeconomic status children possessed gi generalizable concept of 
circle/round, acd exaiined two nethods of teaching to those children 
, who did not already possess it. Twenty 3-year-old children were first 
presented^ with training sets consi^sting of 12 pairs of stiauli: sii^ 
pairs of objects enphasizing the sphere (three-dinensional) and six 
pairs of ^olor photographs of the sane objects emphasising the. circle 
oc round {two-diiensicnal) . Following each of tliese training ^ets, 10 
test trials were adainistered. One errorless s^t of -responses defined 
the criterion for all training series., Besults indicate that aiion^* 
disadvantaged 3-year-old children |;here exists a fairly strong and 
generalizable concept of round/circle/sphere. Data also show that' 
cost of the errors on the test trials occurred on the two-dinensiojial 
series / suggesting that the strength of the learning on the 
"two-dimensional series was not- the same as that for the 
three-dimensional .series. In the second study/ the six children who 
did not possess the concept by the above criteria were randomly 
assigned to one of two treatDgrit groups. The' first (standard) group 
^emphasized the use of two-dimensional materials; the second 
(experimental) group emphasized. the child's active involvement with 
spheres and other three-dimensional objects in addition to some 
^frocednres employed with the first group. Besults indicate .an effect 
slightly in favor of^th^ experimental group, though it is suggested 
that more definitive qpnclusi<uis-wiii require nore children and a 
-more complex design* A 20-page appendix consists 6f the instructional 
materials used in the second study. (SB) 
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^ THE DEVELOPMEin: AlU) ACQlrtSITMK OF THE ABSTRACT' CONCEPT RODNDNBSS 

r 

William J. Keyer, Ph.D.; Syracuse University 

As anyone who even. casually reads the psychological literature realizes, there 
has been a dramatic shift in theoretical interest from mechanistic to organismic 
theoifiea. As a consequence niore e^asis has been placed on describing how the child 
comes to, know about his world rather than on the acquisition of specific behaviors'. 
A major impetus for this work has been a renewed interest in Piaget (19A7) (enhanced 
by the clear description ol Piaget's work produced by Flavell, 1963) and the more 
recent work of Briiner (1964) and.Neisser (1966). As one surveys the output of all 
this productivity, it would seem appropriate to conclude that a considerable amount 
^pf new and important, knowledge has been gained about the course of normal perceptual 

and cognitive development. This latter statement is probably more. accurate when it 
■ is restricted to wprk using infants and children between the ages of five years and 
ten years. Relatively little work^has been performed on children in the so-called ' 
toddler stage Uge two and three years) presumably because of their relative lack of 
availability and because it is unclear conceptually what it .is^ that is pccurring or 
how what is occurring can be conceptualized. One of the problems is to ask the 
appropriate questiop with respect to what it is that the child may be acquiring 
during this^ peijiod which is' essentially described as a stage of "consolodation"; 
that is, the child Has already achieved sensori-mptor -Intelligence and is applyi 
this knowledge to his environment. ^He is said to be in the' state of "ppe<^concrete 
operations*/. During this period, however, it must be that the cjrfld's'^ thought pro- 
cesses are beginning to move from sensori-motor actions tox^new level of abstraction 
br representation. In effect, the child initiates tj>6 use of symbols (signlfiers) , , 
that relate to objects, or actions that heretof o;?e had to be physically R.resent and 
acted upon. These abstractions, it should J^e noted, do not necessarily .rely'on, - 
or occur because of, the onset of lanarage. They are, in effect, cognitive 
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representations that can be expressed -through ioitatlve and play behaviors. This 

A. 

.point is made very clear by Piaget for whom language is a means of symbolizing actions 
and events but is not the symbol system joer se. He' argues that symbolic actions, 
as incorporated in certain t>'pes of imitative' and playful" behaviprs, in fadt precede 
language (see Hunt, 1961,- pp. 175-176 for a detailed discussion). During this phase 
of- development, then, th^re are emerging abstract capabilities involving representa- 
tions, imagery, and symbolic manipulations. These newly acquired competehcies (struc-" 
tures) are most likely to emergy behaviorally in terms of imitative and play behaviors 
and to a lesser extent io the ckld'*s language. 
• ' . Of particular relevance for the planninf of toddler programs, is the emphasis , j 
given by Eignitive theorists to "play",-; particularly symbolic play. Although play , 
continues to involve substantial components of motoric action,, careful observation 
indicates that increasingly during the toddler period the" features of ^lay include 
representations., ^us a pencil can represent a truck-'or an'iairplane to which the 
child .applies appropriate actions. The toddler .also begins to apply past exper- ' 
iences to ne^!r ones, -although ly^t always appropriately, indicating that' the. child 
ts thinking , at least fn some primitive sense. An interesting characteristic of p 
play behavior is the often incredible .repeHitiveness of it; that isT the child repeats, 
a set of actions over and over apparently in' an effort to iiaster the particular 
skills involved. (It might be noted" that 'this' behavioral characteristic is not 

» * 

solely restricted to the tqddler stage but, in fact, 'can be observed at later age" 

Revels.) ^Despite the phenomenal gr5wt-h in symbolic development, there remain 'a set 

* > 

of char4ctetisttcs that reduce Cognitive. perfo>rmance at this stage to relative 
immaturity.' Firbt, the toddlers thinking or abstractions are, in fact, relatively 
concre^te or» lacking in generality., In effect the' child has not formed recognizable- 
concepts, so that objects cannot be classified irt terms of simllarittes. Secondl'y, the 
child's mental activities are largely egocentric; that .is , Ws', thinking is largely 
ift terms of his own needs. 

■ 4 . . ■ 



Bcpathic behavior , 'for example," is unlikely because the child is unable to mentally 
place hiirself in the situation of another. ^*is interesting aspect of th^ child's 
behavior is relf^cted in his question-masking behavior, particularly about physical 
causality. Rather than reflecting a request for a causal (factual) explanation,* 
the child is ^apparently much more concerned about his relationship to the parti- 
cular event. For example, the toddler may" accept the notion that th^re -is snow 
on the ground because he wants to go skiing.^ It should be made explicitly clear 
that this characteristic of the toddlers' behavior is cognitive and not a person- 
ality characteristic in the usual sense of the t-erm egocentrjcity . And, finally, 

the toddler is apt to distort reality to conform to his own desires. 
» 

Although this account of theoretical aspects of the toddlers* cognitive devel- 

opment is very general and lacking detail, it should be apparent that during this 

' i 

age period there is the emergence of ' symbolic isehavior. Specifically, the child ^ 

is HKJving away from purely sensori-motor actions to increasingly greater reliance 

4. ^ ' > 

on symbolic pr representational medes of behavior that reXy less anji less on actftpns 
It^ is also clear that an important mode for expr^sing and far developing symbolic 
competency is through play and imitation — modes which are particularly adaptive 
to the more formalized settings in which groups of toddlers are likely to be found. 
(A very fine e:Cample^of the work that can be done with toddlerrs can be found in. 
Sigel, 19?2). , Theoretical considerations clearly indicate that toddler age children 
sholild be strongly encouraged to engage in symbolic play and that materials and 
instructional 'programs should be developed to foster such activities. 
2^ Language Acquisition Theories 

There are two broad cat|gories of language acquisition theories — behavioral 
and itlnate^ In a very .real sense, however, these basic»»f ormulations are not gen- 
uinely developmental. In the case of behaviorism, the child is seen as acquiring 
language through a process of imitation, selective reinforcement, and generalization. 
The only sense in which diis position can be perceived as developmental is that . 



increasing age provides inore opportunities for S-R associations to occur but there 
is no necessity for involving special^principles that are age related. Innate thepri 
postulate a iuilt^ mechsfhiso (the language acquisition device, LAD) which reduces 
the potentially infinite number of linguisitc rules to a manageable nunsber. The 
LAD is available and functidnal as an innate given and in that sense is not develop- 
mental. ' Innate theory is developmental only in the sense that it postularea invax- 
iactfc stages of language acquisition but these stages are predetermined and not 
specifically related to developmental concepts (Lenneberg, 1967). The main issue 
involves tfie relationship between language and thought where it la assumed that 
language follows the formation of cognitive structures (Bloom, 1970). 
^ The theoretical position which appears to make most serfse assiimes that the mech- 
anisms for acquiring linguistic competence are in fact innate, that the stages qf 
linguistic competence are invariant and that an important attribute in language 
•acquisition involves semantics or meaning. 

Tbe assumption of. innateness is crucial in order to accouilt for both the f§.cV 
of ^ language and for the ability* of children to rapidly acquire the necessary set 
of rules which permits them to functionally use their language^ It is th^ latter 
use of the term innate which is Ijnportant and should b^ clearly understood. Firat, 
consider the fact tha,t although all languages share some common syntactical features, 
they also involve numerous specific rules. Theoretically at least there could be 
an infinite number of syntactical rules and presumably the human oi;gani8m possesses 
the capability for using any combination of this hypothetical set of infinite rules. 
Exposure to a specific set of linguistic rules is a necessary condition for their 
ac^isition. Simply stated, the assumption of innateness Is concerned primarily 
with t'he ability to acquire the rules of a linguistic system and to generate sentences 
based on those rules. * * . • / 

The second assumption (invariant sequences) follows from the first and is simi- 
lar to Piaget's views.. Initially, the child employs two word sentences which incor- 



5. 



porate many grammatical featutes albeit at a' quite unsophisticatecf level. But 
In. order to comprehend the grammatical featares one muat be aware of the context 

in which they 6ccur so that meaning can be attributed to the words. Mostly^, 

♦ t 
however, these early utterances are action oriented and reflect, as noted earlier, 

the child's knowledge (cognitions) of the world. (A gobd example of this is reflected 

iij the child's achievement of ^bject- permanence. ) As the child's awareness of the 

world develops there is a concomitant increase in the length and complexity of the 

sentences^ he uses. There is probably not a one-to-one mapping of cognitive and 

linguistic structures but rather a grouping of cognitive structures wb^rh'are 

reflected by common linguistic features. During the toddler period there will also 

emerge the use of negations and' inflections. Indeed there is some evidence to 

suggest that between two and ^our years the toddler will master almost allvthe 

features of adultP'language OBerko, 1958) • -# • 

The cxjucial issue for/ the formatio^n of toddler programs is to understand, the 

relationship betweeft language and cognitive development.' Specif ically, . langixage 

should not be viewed* as/a behavior that develops or functions independent of^cog- 

"/ ' . . . ^ ♦ 

nition but rather as d reflection of the child's continuing mastery ot his environ- 
ment. Thus, according to this view, specific language training designed to improve 
the quality of the /child's language, is apt to have little lasting consequence if . 
the required cognitive structures ar^ "not availfi^ble. Emphasis should be placed on 
the formation cognitive structures; 
3. Memory / 

Memory as ai\ aspects of cognitive development has 'Been largely ignored wit 
respect^ to ^he toddler age gronp^both in tepis of theory and research. This jTtate ' 
of affairs^^ certainly cannot be interpretei as, meaning that memory processes 
nonexistent in th^ toddler age group, but, rather, methods for accurately Assessing 
memory/have not beta developed. Furthermore, by inference at least, mem9(ry during 
the tfoddler period is probably at such a primitive stage as to not be oyf much, inter- 
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est to scientists. Specifically, Flavell, Beach and Chinsky (196fiX iiave shown 

that memory is improved by the use of spontaneously produced systems of coding 

* » 

input; systfems that apparently are not ro.utinely produced among preschool children. 

Thus wj^t Is probabiy available-to the toddler is some kind of primitive imagery 

that permits recall of missjLag objects or perhaps recall pf two numbers or |:wo 

familiar words. It Is not until the child is able to T»roduce concepts that 

f ' ' . 

coding will aid in* recall.. The reader should recognize that most of the state-- 

ments suggesting that toddler memory is primitive are baaed largely on conjecture* 
Empirical tests are ^n^eded but will require the development of new procedures. 

The original programmatic plan for working with toddler-age children called 
for a systematic^ assessment of the concepts that- the children possessed. It was 

planned to begin with such simple concepts as circle/round, square/cube, and move 

< . ( — * 

progressi^vely toward less perceptual attributes and towards more abstract' and verbal 

concepts*' These plans were*. modified when it became clear that prTorities of the 

funding ageticy had changed and'that this general programmatic effort was no longer 

f 

4 

considered of high' priority . The wock that was completed involved aji assessment - 
procedure for determining the possession of the concept circle/rou nd an d a prelim- 
inary procedure for 'teaching the concept to children who did not already possess it. 
It has been assumed tTiat there would have been an. age by concei>t /difficulty inter- 
action so, it was planned to use. three and four-year-old children sampled from both ^ 
.the lower- and middle-class, ' Our experience with middle-class chlWten indicated that 
they also possessed the concept. Therefo^re, this study is Based entirely on a ' 
samjple of three-year-old lower-class children. ' *' ^ 

One of the first methodological problems was t^q develop a procedure that would 

signify tfhe ^ssession. of a concept and not merely the ability to, discriminate forms. 

It did not ,seem feasible 'to ask the children about the nature of tHe stimuli- because 

of their generally poor verbal skilJLs which could have ^lad the effect pf underestipating 



the nuober of children possessing the concept. It was finally decided to use the 

principle of "stimulus generalization" that is, to present the ehildren with in- 

creasingly jnore dif ficlilt discriminatiotis bt!t where the discriminiative feature 

was obvious. A second technique that was employed was to determine if the children 

could continue to cope with the discriminations in two dimensions rather than the 

three dimensional forms which were initially used. This technique, as extensive 

research literature has shown, worked extremely well. - 

Purpose of the Study . 

Concepts refer to some more or less abstract features included in a clas^ of 

Stimuli. At a primitive level perceptual properties (form, color, size) probably 

ft 

. « * 

provide the basis for initial categorization of stimuli. At a more sophis,ticated 
t ' 

level level more removed from the direct stimulus properties) the child forms 
concepts on the basis of ^fur^ctional properties (Meyer, 1972).. FiAally, the child 
"becomes able to classify stimuli in terms of generic categories. Thus, the devel- 
opmental sequence involves the successive differentiation frqm a global overgeneral- 
ized concept, to a more discrete and bounded concept (Werner, 1957). • ^ 

Existing research and theory is not particularly helpful in answering questions 
aBput the acquisition of these concepts. Kessen (1962), for example, has po*lnte<i 
out th^t although Piaget very adequately describes concept acquisition, he" does not 
spell out the rules of transition^ from one stage to another.. Earlier stiidies (see 
Thompson, 1962, for a description of these studies) did not use adequate samples o^ ^ 
analyses so that their Hata are, at best^ tentative, flore recent studies of discrim- 
ination learning (See Reese and Lipsitt, 1970', for q review of this literature) are 

J ■ 

more concerned with theoretical variables derived from learning th^et^Ty than with 
concept formation. Furthermore, these studies often fail to provide sufficient varia 
tion of stimulus characteristics to permit conclusions about "concepts". Thus the 
purpose of this study is to 'examine three-year-old children, of lower-class origin. 



to determine if tHey possegs a generdlizable concept of circle/rounds The study 
is also concerned with testing a pilot procedure for teaching the concept to those 
children who did possess it at the time of initial testing. The teaching procedures 
examined the efficacy of using purely ^'verbal" techniques with children of this 
age as opposed to manipulative and verbal procedures. * ' 
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The Assessment Procedure / 

. , / 

METHOD 

Subjects A total of twenty subjects were employed in the study all of whom w^re from 
a lower-class socio-economiq environment. It was not possible to^ obtain all the sub- 
jects from the Syracuse University Day Care Center because there were too ,£ew three- 
year-old childrea. Thus, from the total sample of 20, 12 of the children came from 
the Upivfersity Day Care facility and the, remaining children came from a locally 
"operated day care facility for lower-class children. It is, of coursi4, impossible 
to demonstrate total comparability; the eight **outside" children were from the same 
neighborhood as the Center children and would have been eligible for that program. 
.Of greater importance, however, is the fact that the Center children had become 
accustomed to var;Letie8 x)f people around and in responding to their questions — they 
were probably more* test-wise than most other chifdMn. In an effort to overcome ,this 
real problem, the Examiners spent two hours per day for three we^ks interacting in 
various ways with these eight children. That the procedjiire may haVe been successful 
is shown by the fact that roughly the s^e proportion of ^children i^both groups* were 
able to successfully cope with the demands of the study. The children ranged in age 
from 3-4 to 3-11; the ^nean age was 3-7, SD = .83. There were an equal number of males 
and females. We did nOt have IQ.X)r other aptitude 4ata on* these children but based 
on our experience with the current sample of four-year-old children '(they .fiad been in 

the program last year) it seems safe to assume that they are of low-average (mid 90*3) 

• '..*** ' 

ability. •' ' . ' " ' • , 



Procedure there were several methodological problems that needed to be solved itt. . 
order for the data to make at least some sense. The original plan had called for 
the use of the Wisconsin General Testing. Apparatus in presenting the stimuli. This 
proved impossible because of restricted funds*. Earlier work by Meyer and Seidman 
(1961) indicated that meaningful 'data could be developed by using a plywood blind 
while arranging the stimuli' and that the use of the verbal statements "Right" and 
"Wrong" were as effective as material reinforcers. The portable blind was used 
but it was decided to use a combination of M & Ms aijd the verbal statement. "Wrong" 
becau&e of^he indications in the literature that material reinforcers , .such as 
i candy,* were more effective than verbal reinforcers with lower-class children. Thus, 
.for each correc^response* the child was given an M&M which was placed in a cup and 
accumulated for later' consumption. 

The second problem was the development of the range of stimuli to.be used for ' 
test;Lng the generalizabilicy of the concept. ^ An exhaustive search of the literature 
indicated that Long (1940) had also been interested fti the concept of roundness and 
had developed a rather extensive set of stimulus pairs whicji 'seemed to meet the needs 
of this study. * Although Long did not explicitly state the rationale for his stimu- 
lus series, it appears to follow something of a developmental sequence. .The first 
serie8 of stimuli involve a perfect sphere compared against a variety of other stimuli 
l[cubes, prisms, etc .) where size and cqlor (of both the stimuli and the background) 
are allowed to v<ery. .This series seetas most simple in tha*t all the child needs to 
learn is to approach the positive stimulus (sphere), which is in randomized positions, 
and avoid all other stimuli • One coul^not, ^wever, make a strong case £br concept 
acquisition on t^ie basis of those data. Within the initial series ,v positive stimiii 
are gradually changed from a perfect sphere to some slight variation such as an orangfe. 
Then the stiipuli are further modified, and in a i^al sense the focus of the positive 
stimulus 'is changed so that greatl^ emphasis is given. to circularity as opposed to 
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sphericality • For Sli^ample, in a pair involving a ball and a ciip, the ball is correct 
but, note, the. cup ha& a "round** aspect to it. But, in the pair **'cup'* and "cube", 
the cup is correct because it incorporates the property "round". In this case, thefi, 
an a priori case can be made th^t the round cue can be viewed as more difficult and 
also ,as a generali^tion of t^e sphere. The final series is essentially a repetition 
of the foregoing stimulus pairs except in two dimensions'. IN this case the stimuli 
can be viewe^ as representations of the^real object and therefor^ requiring somp form 
of cognitive transformation. It Is also probably the case -that two dimensional stimuli 
provide fewer perceptu|.l cues and are therefore more di'fficult to discriminate. It 
does seem logical though that if a child can cope with all of the ^stimulus pairs, 
he has a reasonably complete concept of roundness. 

Long's procedure involved a lengthy series of trfiining trials requiring the 
children to attain a level of ten consecutively correct responses. Following the 
training trials tWere was a series of 15 t^st trials involving all possible varia^ 
, tions of size, color, and form. These test trials were tjot reinforced. 

Although the proced^ire used by Long seems •most desirable, it did seem to be. 
too long.^, Inspection of his data indicated that it was possible to reliably estab- 
tlehchild's possession of the concept with fewer training trials. It also seemed 
unnecessary to use 138 trials to determine children's ability to perform with the two 
dimensional st Indeed, the entire procedure was of such length that it required 

^three days to administer and there are hints that there were, severe motivational 
problems with th6 younger children. In view of these potential problesm, the proce- 
dure was shortened by requiring the children to attain criterion training pairs 
representing sphere and circle, in one series, and with two dimensional training pairs. 
It was felt that this procedure had the advantage of providing the children with the 
breadth of stimuli but not length or repetitiveness. The final sets were comprised 
of 12 pairs of three-dimensional Stimuli and 12 pairs ,of two-dimensional stimuli, pie 



training sets consistfed of % pairs emphasizing the aphere and six pairs einphasJLzing 
the circle ox round. Following each training. set , ^10 test trials were administered* 

- • ' • ■ • ' ^' ■• 

, • All of .these responses were reinforcsd- A criterion of bne perfect (errorless) set 

- , ■ • / ■ <- ' • 

of responses flQf;Lned criterion for all training series.. It wa^issible to complete 

» the 'entire^ series with all of the children in no more than 1 and l'/2 "hcJurs, with - 

• * • • 

• the mc^uT time being 50 minutes. In all cases two sessions were Employed, with the 
ffr^t session cbn^isting of ^30 miniites. The fjollowing stimulus pairs were employed: 

11 <red rubber ball vs natural woodexi rectangle 

^ " 2. white rubbej;''golf ball vs white paper drinking cup 

•3. White and red striped parble vs natural wooden rect^^le 

' • "* « 

4. oxaiige V3_ drinljing cup - . • > .' 
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5*. small red Vooden ball vs small green wdoden gube 

• ♦ ;* ~. . . 

6. small green wooden ball vg^ small gVeen .wooden cube ^ ^ ^ 
, 7. natural wooden disc vs white rectangular paper' box 

♦ 

8. redKcircular sponge ^ white rectangul4r sponge 

9. black perforated typewriter ribbon-holder Rectangular Hatch Ijox 

10. natural wooden circular pe& vs^ 3|ellc3w wpoden tectanguiar pencil 

11. c'ircxular roll of yellow paper vs reitangular glass lid ' 
•12, circular glass bottle ^vs -^ectjan^^ular glass bottle ^ ^ 

^ * TEST TRIALS ♦ * • ' 

1. larj^e red wooden ball vs small red wooden, cube 

2. large green wooden ball vs small red wodden cube ' 

3. staall fed wooden ihall vs larfce wooden cube • , ^ 
4* smai'l red wooden baH,^ large gpeen vood^n cube ■ 

, 5. large green wooden ball vgvsmall red wooden cube 
6; 'circular ^ash tra;/ vs retjtangular ash tray 

7. multi-color coffee cup.vs redreotangular box • ' 

■ • *■ 13- ■ ' - . ■ ' .V- • 



12. 

* -c ^ 

r 

8. green* circular spoilge vs red rectangular sponge ' 

9. orange woodfen disc vs blu^ rectangular pencil 

10. red circlB on blue background vs blue triangle on red background 
(these. stimuli are two-dimensional) 



Training for tyo-dimensipnal tuDmpentency for the concept circle was. achieved by 
using color photographs of the stimuli employed in the- first ^ase of the training. ^ 
Thus there were again 12 training stimuli and, 10 test stimuli. It should be noted 
that in both sets of training stimuli, and for the test 'stimuli , random orders of 

« 

presentations were employed oyer subjects and the position' of the correct stimulus 

•% 

was determined by using a Gellerman series • 

»^ . 

. ' ' RESULTS * * ' 

^ / ■ . - 

Little or no difficulty vas encountered in working with the children; they readily 

.understood the directions and found the M & M incentives very attractive. As a con- ' 

% sequence none of the original subjects selected were lost. It should be jxoted, 

however, that ift has been the author's experience that without Establishing a relation- 

ship with the children well befoj:ehand> the children do not cooperate ^learly as well 

as they did in this study. . Such elaborate, procedures are generally not required when 

working with middle-class children* of -similar age* 

It should be recalled that the purpose of this phase of the study was to identify 

the frequency with which children from a lower-class SES who are three-years old possess 

the concept round/ circle/ sphere and ihe degree to which the concept genetalizes. How- 

ever, since there is an extensiye literature with respect to children's rate of learning 

two choice simultaneous discriminations (sometimes refegrred to as concept learning) / 

tHe initial analyses will be highly traditional to give the reader some idea of the 

4ifficulty of the t^ask. Summarized in Table 1 are' the Qieans and Standard Deviations 

(SP) for each series (three-dimensional 'and two-dimensionSil) and for the test trials- 

( . * g ^' 

to-criterion where the child had to make ten consecutive correct responses. The means, 
include the 10 criterion trials. If a child had not achieved criterion at the end of 
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72 trials, he was. terminated and given -a score of 72 (this accounts for the rather 

^l^arge SDs)." All the chilrdren, however,^ achieved criterion within the 72 trials* \ 

An examination of the data in Table 1 suggest that the gir^ls did somewhat better 

on the task than the boys and that the stin^ulus pairs comprising Series 1 we^^^J^easier 

than those comprising Series 2. A straight forward AKOVA was run on the data with 

one variable 'between groups (sex) and one variable within groups (Series).^ The results 

of the analyses indicate^d that th6 sex difference is not statistically" significant 

(F « 1.3, df « 1,18, £ = .10). The Series effect was significant (F « 4.7; 

df « 1, 18, £ = .05). The sex by Series interaction was not staMstically significant 

« 

(F< 1)/ These data show that the effect of training on three dimensional stimuli does 

not generalize as readily to two-dimensional stimuli as it does to altfered forms of 

three-dimensional stimuli. This finding is entirely consistent with our hypothesis 

and indicates that young children probably requi/e the ej^tra cues derived from three- 

d&iepsional objects in learning to discriminate among them and to acquire conceptsT 

; frpm Eheir 'manipulation. * * 

Jhe data with respect to the test trials suggests the same results as those 

*, • 

reported for the acquisition series. There ^s a problem in analyzing these ^ata, 

' 1^ *' 

however, because we elected to reinforce all responses made by the children regardless 

of tTieiV accuracy. A possible effect of this procedure was that the first response 

would inf,luence all other responses in the sequence. Given this possibility j the data 

were analyzed in two ways: (1) the percent of correct responses on the first test trial 

was determined hy summing over subjects treating each test series separately and then 

totaP number of correct r^sj^nses for^^each test s'eries were determined and an AKOVA with 

one variable between groups (sex) and one variable within groups (series) was computed. 

Only two children failed item one. Series 1, whereas four children missed the first 

item on Series 2. In effect, 90% of the children showed generalization of the three-* 

dimensional test series and 80% on the two-dimensional test series. These data indicate 

.15 
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- • . TABLE 1 

Means and SDs of Trials-to-Criteria for Three-and Two-Dlmensional 
Acquisition Stimuli and Test. Stimuli 



ACQUISITION TRIALS 
Three-Dlmensional Pairs 



Two-Dimensional Pairs^ 



Males 
Females 
Tota^wv, 



M 



34.1 
31.2 

32.6^ 



SD 



21^ 
21.8 
22.3 



M 



47.9 
46*. 7 
47.3 



SD 



24,8 
23.7 
24.3 



Males 

Females 
Total 



TEST TRIALS 
Thre^-Dimenslonal Pairs 



M 



.92 

.87 
.89 



SD 



.24 

.18 
.20 



Two-Dimenslonal Pairs 



M 



2.3 

1.9 
2.1 



SD 



1.6 

1.3 
1.8' 
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indicate that ..among disadvantaged three-year-old children there exists a fairly strong 
and ^eneralizable concept of round/circle/sphere. This conclusion is further reinforced 
by the finding that out of a possible 400 test responses (20 childfin^ tiipes 20 test 
items) only sixty errors were made? that is, the children responded^Wrectly to 85Z 
of the test items. The ANOVA resulted in an f of less than one for b^tfc sex and the 
sex X series interaction. As might be anticipated, the Series, effect fs statistiQ^Uy ^ 
sighificant (F « 7.5; df = 1, 18; £ «.01). indeed, the data clearly show thfet 

V 

of the errors^ on the teat trials occurred on the two-dimensional series su^eating. \ 

that tbe strength of the learning jon^ Series 2 was not, perTiaps, the same as that. 

for the three-dimensional series. Again, this result is not at all surprising in 

view of the fact that two-dimensional stimuli provide fewer cues and, from a cognitive- 

developmental view,' two -dimensional. stimuli are actually representations of the actual * 

objects thus req^uiring. an understanding of the. relationship between pictures and actual 

objects. Based on the outcome of this evaluation procedure a total of 6 children were 

*. • * 

employed in the training task. These children are comprised of two children Vho did 

not reach criteria on the three-dimensional task and the four children who failed to 

'attain criteria on t^e two-dimensional task (these children accounted for over 95Z 

* 

of the errors made on the combined test trials). 

Before exploring the second phase of '-this study, th6 training program, some 
obsi^nlrations concerning the results of the screening procedure seem necessary. It 
would seem that there are two issues: (1) the procedure itself, and (2) the degree of 
subject vairiability. First, Long*s procedure would appear to have been too cumbersome 
in the sense ^hat all the training and test trials that he used were really not 
necessary. Oyr data indicate that it ^.s pos&ible to accurately determine a child *s 
grasp of a concept" with fewer training trials and with fewer test trials. The crucial 
feature of the procedure is the use#f test trials and variable stimuli that encompass 
the concept^ to scime degree; that is , the use of a discrimination, learning paradigm to 
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deteroine the existence of a "concept" really requires a broad variety of "generalized" 
stimuli. For those critics who would say "why not ask the child" I can only respond ' 
that the procedure used in this study does permit quantification more readily* though 
it is unclear Whethfer the procedure necessarily produces iiore meaningful data. 

The second issue is of more conceptual interest because it may say something 

0 

about the nature of develepment. It will be noted that tlieir was considerable varia- 
bility in attaining criterion arid that there was" greater variability with Series 2, 
^ . the ,ipor<i difficult of the two series .^^ Clearly, these data indicate that childpen 

attain the concept fit different poi?>ts ^in time; there are vast Individual differences. 
' Thus -there was a decided tendency for children who att-ained criterion rapidly, under 
25 trials, on Series -1 were also successful on Series 2. Conversely, children who 
required more tharr the average nunier of trials, on Series 1 required more trials on 
Series* 2. This finding can be interpreted as showing that a child must successfully 
incemalize concept at one level before he can'^eadily achieve the next higher level 
of the concept, in this case, comprehension of pictorial representations of the con- 
cept. If this is correct, and logically it would seem to be correct, then teachers 
should develop the habit of being certain at what level th^r children are function- ' 
ing before beginning a lesson or defining instructional objectives for children. In 
defining the child's level of functioning, a broad variety of instances of the concept 
should "be presented; testing .for" level of functioning should not be based solely on 
materials with which the child has had direct practice. 

THE TRAINING STUDY v f . 

The general purpose of this study Is to examine two methods of teaching six 
children the concept of circle/round, under classroom conditions. Since there vere 
8^ few children who did not possess the concept, it became necessary to radics^.ly 
modify^ the originally^ pla^^ procedure of using a between-groups design and- go to 
the more economical witi^itfn-groulps design. At this p'oint, it became clear that there 
was- tin unregolvable problem of confounding method wit>i order effects if the same 

ERIC • ' ' . 19 • ' • ' 
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order was used for all subjects, Hw^ver, si/ subjects dJLd not seem like a sufficient 
number to use a counterbalanced design, ^Of. the alternative solutions (obteining addi- 
tional subjects was not viable bec^ause of time and fiscal coostraints) it seemed that 
coanterbalancing made the best senrfe but clearly definitive conclusions will be Im- 
possible because of the sample size. . . . • , 

METHOD . - . , 

Subjects The subjects used in this phase of the study have been previously described 

(see p. 8). In addition to that information, the children were comprised of four boys 

and two girls and had q mean age of 3.7. Three of the children were from the Syracuse 

« 

University Center and the remaining three were from the local Center* There seemed 
to be no way in yhich these children appeared to be different from the o|Jher children ' 
in the sample. ' ^ 

Procedure Subjects were randomly assigned to each treatment. The first treatmetft 
group ^an be considered the control or standard group in that it emphasizes the use 
of twordimensional materials (matching- to-sample tasks, copying, and learning verbal 
labels). For the /ake of convenience, this group will be .called the Standard 'Group (SG) 
The Experimental Group (EG) involved a variety of tasks emphasizing the child's making 
scares and other threeTdimensional objects and pointing out differences, both verbally 
and motorically,, between the different forms. In addition, the children were given 
kinesthetic experiences; making circles in the, air with their hands, turning around, 
rolling. They were also given Tinker Toys and told to find those things that roll and 
those that do not and to describe, in their own words, the crucial properties of the 
. tolling <5bjects. A part of the EP included the paper-and-pencil procedures employed 
' with the SG. ' ^ , * 

Each f>rocedure was conducted for approximately six weeks. , (In this connection, 
it is recognized that a great deal can happen developmen tally in two months which would 
*have made a control grou|) useful. We did not have a control group.) Each group of 

o ' 19 * / , • 
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three children met twic^ a day for fiteen minutes or a total of 10 hours of experience 
within each program. Ihe children's coopeifation V^as excellent but it did. become 
necessary tojjDffet the children M & M cnadies during the latter part of the Standard 
Procedure to inaintain 'attention. Another useful operation here wotild have been the 
use cr£ observers to determine the degree to which each child was attending to the 
various aspects of the program — in other words, was the program having equal effects 
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\ on all the children. Examples of the lesson plans are presented in the Appendix to 
"this report. 

In order to test for the effects of each program, the children were given the ^ 

i 

two test series at the conclusion of each program* The series were given at two settings 
0 

on the same day.; they, in effect, replaced that d^y s lesson," 

* * 

RESULTS • ^ . , 

The results of the test trials .are presented ifi Table 2 for each treatment and. for 

? . ; 

each series* Since there were only three subjects in each treatment group it did not 
appear to make- much sense t6 statistically analyze the data. In lieu of formal 
analyses, percent passing on each series' before and after the treatments were exainined 
along with differences percent passing on each series. The permissible inferences from 
such an approach are clearly limited. 

'Preliminary to running the test trials, a set of five .stimulus pairs frojn the 
original learning series were presented in order to orient the children to th^ task. 
'Correct responses were reinforced and incorrect responses Were corrected, the child 
was asked to respond again, and this response was reinforced. The te^t trials folJowjBd 
the warm-up series without interruption or comment. Examination of the data indicate 
that the children who performed poorly on the three-dimensional test, on the first ad- 
ministration,, performed miich better. One child, for example, who scored 6C^ on the ori- 
ginal test, obtained a score of 90% (one efror) , and all the other children showed 
marked improvement (note that loxix of .the six children performed without error and 
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' . TABLE 2 

Percent Items Passed on Test Trials Before and After ^ 
Treatment for .Three-rand Two-Dimensional Stimuli 



Per Cent Correct 





Iretiraining Trials' 


Poft Training Trials 


Subject if 


3-D 


2-D 


3-D 


2-R. 


1 


60 


'so 

/ 


.90 


• 90 


2 


40 


20 


80 


40 


3 


■ 70 


40 


100 


, 60 


4 


70 


30 


100 


50 


5 


» 

70 


10 , 


100 


40 


6 


80 


30 


< 

100 


60 


i 
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i 
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1 
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the worst ^score wa$ two errof4l.) There does not seem to be a difference in the 
effectiveness^ of the tpeatment procedures but then it should be recalled that .the 
children performed reasonably well on this task before training so that treatment 
.effects may not be discernible. " 

4 

The performance data for the two-dimensional test are not nearly as strong as for 

the thrree-dipensional task though they do suggest that the treatment procedures had 

some positive effects. The range of performance VsK-^rom 50Z to 90Z with the great- 

est improvement io performance occurring for tt\e one child who was in the EP and had" 

^ • ^ ~ . 

an entering 9cor*e of 50%. Although there appears to' be a treatment effect slightly 

in favpr of the %^ group, it may well be 'a function of the one child who gained .fout 
» 

* points on the ^en-item task. More definitive conclusions will require more children, 
and a much more complex design. 

. ' DISCUSSION r 

« I • 

There are numerous obvious dif f l^culties in attempting to formulate some/fonn of 

discussion with respect to a project that never really was carried through to its logical 

cpnclusidn. As noted earlier, the plan used employed in this report was to be repli- 

cated using increasingly more complex concepts. The ultimaEe objective was to map the 

» 

concepts available to three-year-old children and to determine if, or how, one might 
help children l^chieve those concepts seemingly required forjfurther development. 
Unfortunately:^^ the only concept we were atbie' to examine was that of circle'/ round/sphere,- 

- / :S\ • 

a concept we believed at the outset, and eventually demonstrated, was readily avajjlable 
to most three-year-old children, even so-called "deprived children". Indeed, we-^selec- 
ted this concept as, the first one to examine because we were so certain that it would, 
be easy for the children thus reducing the problems of motivation and therefore, 
allowing us tb examine our^rocedures in^ their purest form. We^.were, in my judgment, 
successful in defining a meaningful and practical procedure for concept assessment. 

22 
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There is one aspect of this study that cato be discussed with, considerable confi- 
dence even though" direct data bearing fin the issue ^re not reported. Recall, that 
for the Standard Group it becane necessary to offer. the children M & 6 candies 
for participatis^g in the lesson, ^ote, t^M & Ms were for responding, regardless 
of the quality -of the response. This -probLa^MS^o never 'arose in the 



Experimental Group;- any observer coWd s^S|||^hat the children enjoyed what 
they were doing, in fact, they became #^tfe iH^a/e in developing motor tasks that 
exemplified "circle" and it was with thoil<#liWat--fchey truely participated in 
the session. . It may be unheard of ^ but it was clearly, possible to maljitain the 
attention of thesTe "aisadvantaged"^children for more than 15 minutes so long a^ we 
kept working on motor tasks. ' Admit Cedly^. our success with the motor tasks did not 
transfer to the more symbolic aspects of^eSr program. It is also the case that thf. 
motor-copy behavior did not transfer to. any great .decree to our two-dimensional ^ test . 
'series. Theae negative resul'tir would seem to lead to a negative conclusion: pro- 
grams for young_ children (up to 5-6 years) that solely emph^size^ two-dimensional 
materials will probably not be successful! Similar conclusions were suggested in 
earlier work of the author (Meyer, 1972) and_ fijiat of many other investigators, I'm sure.' 
One can only wopder why educational programs continue to employ two-dimensional .stimuli? 

A final note. In the introduction to this study it was noted that relatively 
few studies of„toddlers have been reported in the literature. A variety of reasons 
were offered for this fact. In view of our work with three-year-old children, it 

f 

would- seem that the major reason is 'the difficulty in finding them; trfat is, as an 
institutional entity they don't exist. Perhaps, however, with the advent of day-care 
more work will be condu'cg^d with thtfse children and we may learn more abodt how their 
conceptual and language^evelopment emerge and these attributes relate, or influence, 
social development. This seems, like 'a worthwhile objective. 
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^ Problems Confronted In the Leo^fgas >(Standard Group) 

1. Introducing the d^T^lo. configuration through contrasting exercise involving 
manydiffej^fft kinds of shapes. " f 
^ 2. -Reinforci'ng the recognition of the circle by providing experience, in drawing 
V ' around various geometric shapes. 

3. Furthering knowledge of the circle configuration by matching a variety of 
geometric shapes. , ■ 

4. Becomingi^^ore familiar with geometric shapes, especially the circle, by 

sorting and classifying them, ' * ; 

* 

5. Increasing the orientation to geometric configurations, with emphasis on the 

circle, by duplicating a -Variety of shapes. , \^ 

\ ■ _ , ' 

Experimental Group , , * ' • 

1. Introducing the circle/round concept through a 35mm slide presentation and a 

•.' ' ' ■ ■ " : ■ ■ , --{^ • -J ; 

. creative collage buiXding exercise.. , 

2. Furthering the children's understanding and expanding thgiV^otion .of circle/. 

■ V , ■ ■ ' ^' T*>:'-. ■ 

round by using tempera paiat to establish original a4henla based c^n the circle. 

3. Increasing the clrcle/ratlnd orientation through the showing of a movie and 
providing for the investigation of the relationship between physical body - 
motions and the concept of circle/round. 7 ^ ' 

4. Invcaftlgating the aspect of motion^ in ^the circle/ round concept Ixy the use of 
a movie and giving the children an opportunity ,to construct things that ^ move 

on wheels with tinker toys. ' > ^ * ■\ 

5* Furthering the understanding of the circle/round concept through exposure to 
a pirinting experience which ^>ould utilize kinesthetic inVo^La^ment ty the 
children. - * ' • - ^ 
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: Standard Group ' * 

• , • - '■■ . 

Leefeon Ooe: IntMducing the circle ponfiguratiQn throu^ a contrasting exerdise 
involving *many different kinds of shjipes. * - ^ ^ 

' ' \ ' - ' . ' \ * ■ 

Objective: To beqome familiar *with a variety ^f geometric shapes through a con- 
• trasting exercise, thus, developing ^^j^hin^j^jch child an awareness bl 
the differences and similarities ot both- shapes. ' , 

Materials ^ Cardboard templets of the same size and color in a variety of 

• . ^ ' ' ' ^ \ * - * 

shapes. Form recognition tBst sheet which can be used to test the • 

material learned during the lessoo. Crayons and* dittoed sheets con- . 

taining outlines of a variety of geometric shapes. 

Procedure: Environment - ' « 

The learning envirJonment should be fr^ee from all extraneous matter 

SO that the children can concentrate on the shapes then^SfeLves • The 

templets used in this lesson shoul;! be, of a^ variety of si^es. 

Participation * 

\ • .Have a variety ^f geometric shapes* already drawn on the blackbpard, 

* I ' , or have a collection of shapes round, square,- oblong, oval, and 

triangular — drawn on a sheet of poster bpard'and displayed Hi a con- • 
^ venient location. The shapes should be x'eptesented by outlines. 

, ' V ■ ■ • • 

* liit toed "sheets should be printed with a variety of geometi;ic shapes. 

' Th^ sheets should be prepazv^d^before the actual lessons begin.' . 

Encourage the childz:en to discuss^ the way in which these shapes are 

0 * - 

made: the number of sides y and the* length of the sides. Emphasize ' 
, the diffeorences as well as 'the similarities of all the shapes*^ Prime 
^ ^ " consideration in this lesson should be given to the actual shapes as 

' they app6ar on the board, and/or sheets, not to real objects in. the 
environment which have a particular shape ^hich .corresponds to. those 
drawn. Perhaps several ^children in the group will have had special^ 
•"X * experience with Qne or more of the shapes. In this case allow them 



Learning and 
V Evaluation: 



to jBhare their experience with th'e others in the group* After 
this discussion^^ask the children if they would like to fill 

in with crayon the shapes about which they, have just talked. 

• * _ • 

After this discussion p^s out the sheets of paper with dittoed 
shapes on them and allow the children to" color the shapes iji 
with a crayon. The children shguld be encouraged to fill the » 
shap.e with color and stay between tlie lines. Jerbally reward 
those children who stay within the lines and help those who 

^ do not do so* Finally, "discuss the shapes colored by the 
children. - * ' 

* Can the children name most o^ the shapes-? Do they recognize 
the differences in the shapes? Do they show a preference .for 

^ any one shape? Do* they associate any shape with a c^lor; that 
' is, after a shape was colored red was it referred to as red or 
by, its sh^pe name? If the answer to the first part of this 

^ question is yes, m'aybe more work with neutral colored shapes 

* * '. * 

is in order so th^t shape names can be learned with less cpnfustot 



* Lesson Two: 
* . • 

* Obj ective'j 



Materials ; 



^ Perceptual awareness of the circle.- 

Reinforcing the recognitipn bf the circle by providing exper- ' 
ience in drawing ar6und templet circles and various geometric 
shapes. ' - ^ f . ^ 

Pre-cut cardboard templets in the shapes of circles, triangles , 
squares, ovals, rectangles, etc. in various si^es. Large sheets 
% , of paper, crayons and a good .quality drawing-paper approximately 

' • 18" X 24". , • 

It should be noted that the primary objective is related to development of circle/' 
round concepts, and not a creative, drawing or coloring lesson. 

■ • '■ 28 ■.• . 



4. ■ ^ 

Eiivlroncent* ' ^ , 

For %\dA lesson the children* can work on eitl\er the floor or large 
tables, whichever supplies enough' space to isove around freely. 
If the desks are chosen thi^ should be placed in the niddle of 
the room in an arrangement that allows each child easy access 
to all of the materials. j 

Participation 

Before allowing the children to start, demonstrate the procedure 
for tracing around* the forms. Discuss the procedure with the 
children end ask them ^or suggestions concerning how various 
patterns and e£(^ecially circles could be drawn arranged. 
Emphasis is placed upon the tactile quality of experience; i.e . . • 
"see how it feels to make a circle." 

Show the children the*teinplet shapes and discuss the different 
aspects of each; that is, the number of sides, color, etc. Ask 
them to guess what materials were used in each^ Reward correct 
answers . - • 

Motivate the children to perceptually observe the assorted shapes. 
'Discuss the ways in. which they are similar and then pass out the 
large sheets of white paper and crayons. Give each child 'the 
templet shapes and in^l((j^ them to trace around each one with 
their crayons. ^Allow the children to make as many outlines as 
they wish and encourage them to overlap and make designs with 
the circles as well as the other shapes. . 

As the children work, there shpuld.b§ a variety of designs made, 
of circles within circles, connecting circles, different sized • 
circles and overlapping circles. The children should be develop- 
ing tHe sensitivlt;^ toward and increasing awareness of the circle/ 
round concept that the project, as a pure kinesthetic experience 
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Evaltxatlon:, 



Lesson Three: 



Objective: 



I^aterials: 



Procedure: 



5. . 

' r ^ 

can provide. Watch the class during the work period so that 
aid ean be given to those who are experienoing difficulty with 
one or more of the tools or those who are at a loss for an' 
idea of how to put down their thou^t^. 

Stress using a variety of different templets in order to ^able 

them, to understand the value of individual differences. Some 

circles can be filled in where others can be left blank or the 
r 

areas $iro\ind them filled in (negative area circles);^ 

Can the children discriminate between shapes? Are they asking 

questions concerning the differences between shapes? Does their 

behavior indicate a need to repeat this lesson? Can they name 

all of the shapfe? Do they refer to the shapes by name or by 

their color? Record 'the answers to these and other pertinent^ 

questions and use the answers- as the basis for additional activl- 

/; * 
ties in areas of Indicated need. ^ 

Furthering knowledge of the circle configuration by comparing a 

variety of geometric shapes with emphasis^ given to the circle. 

To further the" children's knowledge of the circular configuration 

by matching a variety of geometric shapes with special emphasis 

given- to the circle* 

Construction paper pre-cut geometric shapes, paste and dittoed ' 
sheets with various shapes which correspond to the pre-cut shades 
printed on them'. 

Environment * - 

Find* a location in the room that is suitable for pasting. Small 
tables and chairs are best for this type of activity. -Attempt 



to remove all extraneous matter from the learning environment. 
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Participation 

Begin the lesson by discussing the sinilarlty and the differences 
between each shape* Encourage the children to participate in the 
discussion, >tost likely each child will have had experiences 
with all of the ^apes. 

Next show the chlldi^ how the shapes can be matched and pasted 
on the dittoed sheets • Paste down a couple of shapes*in order 
to give the children an example -of the process. Pass out dittoed 
sheets with various geometric shapes represented and the con- 
struction paper 8hat)es that correspond to those represented on 
-the .sheets. Ask the children to paste the construction paper 
shape directly over 'their corresponding shapes on the dittoed 
sheetis. After the matching activity show the groua^he sheets 
with the forms 'on them. A6k the children to identify each 
shape on the dittoed sheet In front of them. The form sheets 
contain a few shapes with which many children simply will not 
be familiar. 

All the children need to do is to verbally name each shape that 
was used during the lesson. If for somfe reasqn a few children 
do not recognize a few of the shapes, have them repeat the names . 
after you. 

Emphasize the circular shapes especially with regard to the 
ways in which they differ from more angular ones. 

> 

Can the children name the shapes used in the.lessofi? Do their 
comments indicate a need ^or similar lessons? Did the children 
match the shapes correctly? 



Becoming zjyve f^nillar ^rtl^ geometric coof igurations, especially 
the circle, by sorting and class if yln^hen. 

To assis^the children in becondnfe familiar enough with various. 



geometrlx shapes, thus, enabling them to sort and classify 
these shapes^ 

Cardboard templets (different colors) representing a variety 
of geometric shapes '^ch as: sqiiare, circle, (use a variety 
of sizes of circles, triangles, rectangle, oval, etc.) A 
sufficient number of shapes should be supplied so that each 
child can work separately during sgrtihg. 

Environment ' ^ 

Find a section in the room that will furnish enough space for 

each^ child's sorting activities. " " 

Participation 

♦ 

Before starting the sorting ai^ classification of shapes dis- 
cuss the similar as well as dissimilar qualities of each of 
the shapes. This can best be done by holding up each shape 
Simultaneously with one of having different "properties. 

Ask th^ children to explain how they are alike. and how they are 
different. . 

It might also be beneficial to have a few of the children go 
up to the blackboard and draw the two shapes and then have the 
class .comment on. the aspects of the chalk drawings as well as 
the original shapes. ' ' . *^ 

Pass out .the shapes to be sorted to each child. Instruct th6m 
to put all of the shapes'" that are alike together/ 
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. During the sorting procedure the teacher should walk around 

* • ^ • 

in the learning enviromtent in order to assist those children > 
who are having difficulty with sorting. 

Were the children able to sort the shapes? If sone children - 
are having, difficulty with some shapes is there any new exercise 
with shapes that could be tried? Are the children sometimes 
confused by the different colors of templets? Would it be 
beneficial to repeat the lesson using all shapes of one color? 

Increasing the orientation to geometric configurations, with 
emphasis on the circle,. by duplicating a variety of shapes.- 
To be able to use a crayon to duplicate a variety of geometric 
shapes with special emphasis given to the circle. 

Dittoed ^heets containing a series of geometric shapes, crayons. 
The dittoed sheets should have sufficient space left' at the 
side of each configuration in which the child can' copy each, ' 
shape. 

Environmen t 

Choose an area of the room that furnishes each child sufficient 
room in which to copy the shapes. ^ ' 

Participation < ' ' 

Show the children the dittoed sheets containing a clrc^Le, cross,: 
square, and other geometric shapes and ask them to copy each 
shape in t^ie- space adjacent to them. 

Be careful not to draw around the" figure in pantomine or to 
give the child any yindication by gesture of the movement Aade 
in drawing. If the child asks -what the figure is, give him* its. 



Learning and 
Evaluation: 



geometric name; concentrate attention on the circular shape by 
contrasting it to the others and by including core circles as . 
shapes to be copied.* • 

After the drawings ar^ complete go over the names of the shapes * 
with the children once more and allow ^he class to make comments 
about 'some of the shapes that have been drawn by the other indi- 
viduals. Encourage those children who finish ahead of the others 
to fill in the shapes with crayon. 

Do the children's drawings indicate ad' understanding of the con- 
figurations; that is, do they include the correct number oJ^ sides, 
points, etc.? Can they assi^ the appropriate name to each shape?* 

t Experimental Group s 
Ijitroduping the circle/round concept through a 35 mm slide pre- 
sentation and a creative collage* building exercise. . 

To introduce the children to the circle configuration through 35 mm 
color slides and to give the children an opportunity to cut and man- 
ipulate circular materials of varying textures, and colors, and 
to fix them on a background. * • 

Swatches and samples of textured papers, fabric, scraps, leather, 
paper, buttons, etc., in a large box that will invite browsing. 

Heavy" stock paper 12" x 18", Enough paper panels should be pre- 
pared for each child to make several texture compositions if he ' 
wishes. '35 mm- color slides depicting the circle schema utilizing 
a number of. variations and combinations of other shapes. The 
slides should contain a variety df circle configurations vh^ch 
include a number of different colors as well as circular objects- 

*tv^l^fflt "^^^^ "^"^^ -pasting an array of objects or part? of objectso > 

^ on a tiat surface cheating an unique expression. • • 3^ 

E^«'t§ Ssl'SSirthe'prea'eEf p'r?j?i?^""f appreciate his willingness to permit 



Lesson One: 



Objective: 



Materials : 



10. 

of asBorted sizes and con&inatiocis of 6uch sKapesvboth in and 
out of focus. ' A 35 ran slfde projector,.- 

Envlromsent 

A- display of large graphic circles, similar to the ones in the 
slides placed randomly in the learning environment may stimulate 
the children more completely and in general provide an environment 
which is most conducive to developing an awareness of circle/ 
round. The posters should be hui^g -at the eye level of the four- 
year-olds. Th$se posters may, also be used for reference by the 
children after the slides have been shown. Collected works by 
childrj^ and others, including professional artists should be 
considered. Examples should be chosen for free textural and 

f 

.color content. Have the children work on 'tot-sized -tables that ' 
can be moved together and covered with newspaper and used as 
a working area. Place the box of materials within easy reach 
of all. 

Participation , ^ ' , 

After the slides have been, shown 'discuss the circular configura-^' 
tioas that were^ seen in thfem with special emphasis on the exper- 
iences the children have had itith such objecte. Motivate the 
children to touch and observe the collie examples hanging in 
.the learning eiwironment. 

/ _ i 

Explain that t-hey too will be able to make pictures to see and 
touch. Young children ate e^ger "to become involved in activities 
^such as these. The teacher can support them most effectively 
by permitting them to^ proceed and by following their leads so 
as to know when, where, andf how to help. Allow the children 
to explore the materials box for interesting, textures, colors. 



Learning and 
Evaluation: 



Lesson Two; 



Obj ective: 



Materials J 
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and shapes, thea tv Which, pdLecea are liui^py^ Ijjiich. are 

soft? Demonstrate the use of contact paper to combine textures • 
in interesting* ways (maUing a picture) • Allow each child to 
work- at his individual rate. Motivate each child individually, 
asking the child to descirbe his choices and support his selec- 
tions: 'Vhat Beautiful fuzzy bluei " ^ 

Help him to appreciate his selections and compositions both tac- 
til'ey and visually. Stress the -diversity of approaches that 
can be used. During the lesson reserve an "area of otie wall which 
can be used for the showing of the circle/round slides. Use 
these slides as additional stimulation during construction-. 

Are the children involved in a combining process? Have they 
been supplied, with a diverse variety of ^pde/round materials? 
Are they demonstrating sensitivity and selectivity in finding 
materials? What other. awarenesses are involved? Composition 
of space? color? line?- shape? Is there an interest 'in circle/ 
round composition?' Are the children Hontributing, seeking and 
sharing materials of many kinds? 

Furthering t;he children's understanding and expanding their 
notion of circle/round by using tempera paint to establish 
original scheiha based on the circle. 

To- build within t^erchildren the ability to ssmthesize, or 
recognize the circle as being part of various o^her configurations 
e.g., wheel - car,, head - person, tail - rabbit, and the like.' • 
The approach that will be used is that of elaboration of a circle. 

Shallow pans of paint (iJie pans or emptied, small milk cartons 
with the tops pulled up),. at least ten colors of tempera paint 
of varying consistencies (thick to thin) , jiewspapers to -cover 
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the floor and tables, smocks for the children, and sponges. 
Large sheets' of colored poster board which can be used to fill " 
the environemnt wl-th abstract color.' 35 vm slide projector,^ 
and slides of abstract, circular configurations. ' 

Environment . , • 

Several tables in the room can be moved together and 'coveted 

with newspaper to form a working area, the best place to move ^ * 

the tables i& near the middle of the room at a location somewhat 

Isolated from the toys present. With tables in the center of 

the room the children will not have difficulty in negotiating 

the entire working area. This 'aspect of the experience witl • 

be important as each child .-is- to r-each a partfcolafc container 

« 

of paint when 'he needs It. ' / ^ 

Ordinary pie pans make very good pairit containers because of 
their shape emphasizes the 'paint* itlstead of th^ material of • 
the -container... Fill these shallow containerl to the top with^ 
colors such as: yellow, "red, blue, orange, green, violet, black , 
and white. > ' * 

The paint u6ed for this experience sjiould be of varying consls- 
tencles, that is,* some thick^ some thin,- and still others'watdry. 
Attempt to place the containers so that not all Tpaint of egual 
consistfency is placed in the same, area. 

Place several pieces of colored poster board around the room in 
an abstract manner. This procedure id.ll be especially appropifiate 
to stimulate the children's interest in color during the lesson. 



13. , • . 

Participation 

Dress the children In their smocks* Before the teacher passes 
out the sheets of paper 18" x 24" on which the children are to 
paint -she should paint a circle oti each page three or four Inches 
In diameter ♦ JThls shape will h,e used as the starting point 
by. each child • Next pass out the paper and encourage ttle child- 

• .Ten to explore the paint in front of -them. Probably the only • 

• encouragement; they will need is to be exposed to the paint. Ask 
the children to try to make the circle- into something, a picture 

* * • • 

of their own. Perhaps some^of them will make an animal, design, 
scene,' themselves, a rabbit,, bicycle, etc. Encourage th&n'to 
elaborate on tjie original circle^ By elaboration here, it is 
meant to use many different colors and make' as complex a paint- 
ing as possible. ' * 

Many children will probably be ready to finish in a very short 
time. Attempt; to motivate them to commit themselves to the ^ 
task by encouraging them to fill. the page; to try new colors;^ 
to make more lines,, etc. * ' . 

Kre the children using paint; as an expressive media? Did they 

elaborate on the original circle? Did 'th^y u^e the circl-e as 

an integral" part of their finished painting? Have you stimulated 

the children's curiosity ^nd interest relative to line and color? 

- i » 

Do y6u feel that it would be beneficial to rejieat the lesson? 

♦ 

Have 'the/ children inquired aboiit other kinds of painting, mater- 
dais? Are there other types of lessons you can use which require 
' elaboration? 
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Materials! 



Lesson Three: Increasing the circle/rouod orientation through, the showing 

of a movie and providing foi:. the lAvestigation of the relation- • 
. ship between physical body motions and the concepts of circleA- 
• rou^d, • , '. ;' "'f^. 

Objective: To ^.nvolve the- children in an. exercise that illustrates the 

'-^ . motion qualities of circle/round. After thlaiessoil the children 
should realize that the concept of round includes the aspect 
of motion. / 

Two super Snnn movies In cassette form of various kinetic activi- 
ties and other types of simple and coinp^ex circular configura- 
< tions involving moMon. One super 8 cassette moviV projector, 

c^^P^ting or mats which will serve as the surface on which the 
^'^^^cise will be conducted. >laterials used in the* movie should 

be present so. that the children can ghin first hand experience* 

' ' ' i ' ' * - 

by using them* 

Procedure: Environment 

' Set up the movie projector in an area of the room which facili- 

^ , tates easy viewing by all the children. It is not necessary ' 

'* 

,to-use a movie screen if there^is a white wall nearby. In order 
to i)royide a more stimulating environment large designs represented 
on poster board should' be placed at various, points in the learning 
environment ♦ The same posters' that were used In the first lesion 
might be appropriate for this les6on. 

, Participation . " . ^ • • 

Begin the lesson by showing the circle/round movie #1.* During • 
the movie encourage the children to respond freely. Stimulate 

The materials \ised in this movle'are: small tractor, bottle tops, coin^, buttons, hub " ' 
caps, compass, bull^s-eye, drill and a 'top. ' * , 
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. th€wL to offer experiences of, their own relative to the mater- 
. ials'^sed in the movie. 

After the movie ask the children if they wonW like to play 
with the circular shapes that were in the film and make circles 
of their own. , Introduce the shapes that were used in the film. 
Encourage the children to experiment with the materials. After 
they hav^^horoughly manipulated the materials, involve them 
in tumbling exercises. This is an Important aspect of circle/ 
round concept; namely, because motion plays an integral part 

4 y 

in this concept. It also serves to involve the. children kine-'. 
tically with the concept. Involve the children in activities 
Such as turning summersaults, spinning, rolling, circular 
movements of arms, legs, finger, hands, etc. Play a game; 
Ask the children to see how many different ways they can use 
their bodies to make round. This usuall^j stimulates some 
children's creativity and enriches the experience of all the' 
children. ■ , , ' 

Were the children ex|)Osed to a dd^verse group of kinetlQ 
activities? Did they become sufficiently involved ^during the 
lesson? What kinds of aesthetic sensitivities ,are developing? 
Are the children demonstrating an increased awareness of the 
circle/round concept? - . 

Investigating^ the aspect of motion in the circle/round concept 
by the use of a movie^and giving the children an opportunity 
to construct things that mofe on wheels with tinker toys. 

To examine that aspect of circle/round tliat involves motion by 
viewing a movie and constructing things tl|at^oll with tinker 



toys. * * 0 



Circla/vovn^/iiSS^ie In cassette form which contains a sequence 
of tinfc^r toys in labtion, cassette projector, large set of . 
tinker toys (350 piecels)^ Pplraroid camera, aad^ooe roll of 
black and white film (whifch can be used to tajce pictures of«' 
structures for 'discussion after the lesson) . 

Environment ' . * j 

^e teacher's task in settfng up the environment for this lesson 

V 

is muclj the same it would be when setting up an environment 

for any learning situation. She should provide a setting 

where the chlildren are invited to makfe choices relative to ^he 

kinds o^ tinker toy shapes they wish to use after viewing the 

movle\. The materials should be dispersed so that many alterna- 

•tive chdices are possible within the structure of the lesson. 
. 

The tocher must 'design the setting to accommbdate this young 
child way of learning by providing divergent i:ype5 of mater- 
^als," in this case,^ a variety of tinker toy shapes. 

Arrange the tables .or/use a part of^ the f lobr- that will insure • 
'discovery of ail^matefii^|s. - c 

Participation • . ' * * 

Begin the lesson by showing the circle/round movie, "Encourage 
the -children to make* comaents during the showing of the. movie. 



After the movie ^disj^uss all of the various things that roll 
on wheels, e.g.^ trucks, cars, wheel .barrels, roller skates, 
wagons', e\c. Ihiring this discussion emphasize '^th ol^jects*' 
with 'which they haye probably had' expepcience. , 



In short, begin with what the chi^ldren seen to* know and . 
gradually lead then on fron there, adding to and clarifyijjg 
those ideas that seen unclear, or distorted. After the 
discussion. ask then to use the tinker toys to !nake as many 
_ things as- they can' that move on wheels. Emphasize .the im- 
portance of round when speaking «bout the wheels. • . 

As the structures are made choose eight of them and make 
photographs of them. Use these pictures for further discussion 
after the building^ period. An even better procedure is to 
allow the children to take the pictures, (tece the camera is 
set, a Polaroid picture* is relatively easy to take. Give the 
children -a chance to take the pictures. This promotes even y 
njore interest. . . - 

Did the children learn to use the discussion as the basis for.*" 
their constructions? Do they understand round in terms of 
what it contributes to the rolling function of the wheel? 

Furthering the understanding of the circle/round concept 
through exposure to a printing experience which utilizfes • 
kenetic invdlvement by the chil<h:en. 

To get the children involved with the printing of, circular 
..shapes in order- that they might discover that circles can 
vary in coolr, size, and subtleties of shapes, and that hy 
overlapping them elaborate designs can b^made. 

Someti^ before the lesson is planned, ask' the children to 
bring a round object from home with which they can paint. 
Shallow pans, tempera paiit thicker than normal consistency) , 
red, yellow, blue, orange,, pink, violet, green, etc". A variety 
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of cijrcular^ configurations such as spheres, dlsks^^^ffff cylin- 
drical shaped objects. The objects that can be used for this 
lesson are sponges, corduroy, stjrrofoam balls, jars, dowel 



, dowt 
5f olbj 



rods, bottle caps, and the like, or any other fclnd of object 

4* 

that the children bring fr:om home which J.s suitable for 

making impressions as circular printing objefcts. 
• ' ' . • 

Procedure: Environment ' * " 

The teachers'* task, in planning a painting activity^ become^ 
one of cteating a conducive environment, supplying materials 

f 

• ^ that are appropriate and convenient, and 'in motivating each 

child ^o explore, discover create, control, and express 
individual interests. 

The environment should be free from all extraneous matter 
so that the children can concentrate on p^nt as a material 
•* ^ \Jhich they can use ta explore the concept of circle/round. 

Provide many colors of paint for this experience. Th^s will 
make it -easier for the children to react during the Experience 
^ '' ^ by painting pictures vlth greater elaboration. 

Several tables can pushed together an^ covexe^-with newsr . 
paper and used as^^a working area. It is not necessary to 
emphasize the printing process during the, le*SsOn because the 
• ' * . emi^hasis in the lesson is not on making anything,* but rather 

to furnish an opportunity for each child to inter^^and work' * 
• with paint and round configurations. The newspaper in front 
of 6ach child c^n be used to smear,' and try out various shapes 
with the paint. Paint, is naturally, a^material tha^ lends 
. itself for use in drawing. When paint and anything else are* 
^ presented together they almost requite th^ user to draw. The 
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children taay wish to draw with the objects but enphasis should 
reoain on the circle as a point of departur^T 

Participation • 5 

Allow the children to sh^re the naterials which they brought 
from home. Discuss each one of the objects. - 

Dress the children in smocks before they begin to experiment 
with the printing objects. -Encourage the children to inves- 
tigate many different approaches of using the objects with • 
great commitment; that is, motivate the children to manipulate 
the objects, turn them around and paint with them from many 
different angles. Allow the children to print individually 
at first and later in groups. Many children will naturally 
begin to use the paint to express an idea. or experience. Other 
will concentrate on the paint itself by manipulating it itf 
their hands. Ask questions such as: How do the objects feel 
to you? Are they cold or hot? How many different designs can' 
you make with it (any object)? Can you mix the colors of paint 
together and then print with them? Cah you use the paint and 
your hands to make circles?' E&phasize the fact that the' paiat 
will mix. Motivate fhe children to mix* the paints both on the 
•newspapers in frbnt of them and in the pans. Encourage the '. 
"Children t;o commen^bout what they are doing. Attempt to- ' 
obtain from this experience the greatest interplay of child 
and paint by giving each child a chance 'to personally interact . 
with both objects and paint. The really creative teacher will 
encourage the children to try new approaches. Ask the children 
to- attempt, to overlap one circle over another. Show them that 
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• soce objects can be rolled over puddles of paint left stand- 
ing on their paper in order to create still new variationsj 
Accidents, and laesses will occur during the painting experience 
even in the best organized classroom. These provide lemming 
V experience when children are given a share of responsibility 
for cleaning up. Allow the children to participate in clean up. 



Learning and Did this experience act as a means to sensitize the chi^dme — 

Evaluation: 

to the concept of round? Are the children playing with paint 

.J 

or are they using it as an expressive media? Have we stimulated 
the child's curiosity and interest in printing with circles? 
^ Do the, children inquire about other kinds of materials which 
tan be used for printing? Do you feel thSt additional print- 
ing experiences are warranted? Are the children learning to 
make maore elaboral^e designs by using the principle of over- 
lapping? . ' ' 



